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HOW TO BUILD AN EASY HOMEBUILT SEA KAYAK 


HI, I'M JEFF SPIRA. I'VE BEEN DESIGNING, BUILDING AND SAILING 
BOATS FOR NEARLY 40 YEARS. I’D LIKE TO THANK YOU FOR DECIDING 
TO BUY A SPIRA INTERNATIONAL BOAT PLAN. THESE ARE, I BELIEVE, 
SOME OF THE EASIEST MODERN HOME BUILT BOAT PLANS AVAILABLE 
ANYWHERE. 

I HAVE A MECHANICAL ENGINEERING DEGREE FROM CALIFORNIA 
POLYTECH-NIC STATE UNIVERSITY IN SAN LUIS OBISPO LOCATED IN 
COASTAL CENTRAL CALIFORNIA. WHILE I WAS AT CAL POLY T 
APPRENTICED UNDER A NAVAL ARCHITECT AND BOAT CARPENTER 
HELPING TO DESIGN AND BUILD BOATS. I ALSO COMMERCIAL FISHED 
OUT OF MORRO BAY FISHING FOR ALBACORE TUNA AND ROCK COD 
(SOMETIMES REFERRED TO AS PACIFIC RED SNAPPER) I ALSO LIVED ON 
A COMMERCIAL BOAT FOR QUITE A WHILE, WHEN ATTENDING SCHOOL. AT 
THIS TIME I DID EVERYTHING I COULD TO GET OUT ON THE WATER, 
WHETHER IT WAS SURFING, SAILING, FISHING, DIVING, AND SWIMMING. IF 
IT HAD ANYTHING TO DO WITH WATER, I WAS READY. 

THE BOATS I DESIGN ARE NOT WOODEN BOATS IN THE 
TRADITIONAL SENSE. IN TRADITIONAL WOODEN BOATS, THE WOOD 
FRAMING IS ATTACHED TOGETHER AND THE PLANKING IS FASTENED TO 
THE FRAMES WITH FASTENERS THAT ARE USED TO TRANSFER THE 
~ LOADS OF THE WATER TO THE VARIOUS PARTS OF THE HULL. 


NOT SO IN MY BOATS. THESE BOATS ARE DESIGNED AS UNIFIED STRUCTURES, MUCH LIKE THE UNIBODY 
CONSTRUCTION OF MODERN CARS OR BONDED MONOCOQUE CONSTRUCTION OF AIRPLANES COMBINING THE FRAMING 
AND THE SKIN INTO A SINGLE UNIT FROM A STRUCTURAL POINT OF VIEW. 

IN ADDITION, TRADITIONAL WOODEN BOATS ABSORBED WATER INTO THE WOOD TO BECOME SOAKED, SWELLING 
UP TO SEAL THE JOINTS. IN A SPIRA INTERNATIONAL BOAT, THE WOOD IS COMPLETELY SEALED BY THE EPOXY, 
MAKING THEM EASY TO MAINTAIN, ROT RESISTANT AND ABLE TO BE BUILT FROM INEXPENSIVE, COMMONLY AVAILABLE 
MATERIALS. 

GOOD LUCK WITH YOUR BUILD AND PLEASE EMAIL ME PICTURES IF YOU COMPLETE ONE OF THESE BOATS: 
INFO@SPIRAINTERNATIONAL.COM 


TOOLS TO BUILD YOUR SEA KAYAK 


TO BUILD THE ONE OF THESE BOATS, YOU SHOULD ALSO BE FAMILIAR WITH USING WOOD WORKING HAND TOOLS AND 
HAND-TYPE POWER TOOL SUCH AS SABER SAWS, ELECTRIC DRILLS, AND ELECTRIC SANDERS. YOU COULD BUILD THIS 
BOAT USING ONLY HAND TOOLS BUT POWER TOOLS SURE MAKES THE CONSTRUCTION GO MUCH FASTER. I PERSONALLY 
FIND THE TIME SAVINGS USING POWER TOOLS ALLOWS ME TO DO A BETTER JOB. IF YOU HAVE SPENT SOME TIME USING 
WOOD WORKING TOOLS, YOU'LL HAVE NO TROUBLE BUILDING THIS BOAT. 

TO BUILD THIS BOAT YOU SHOULD HAVE AT LEAST THESE TOOLS: 


POWER TOOLS: ELECTRIC DRILL RANDOM ORBITAL SANDER SABER SAW 


= 
=) 
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OLD FASHIONED CORDED TOOLS ARE FINE BUT MODERN CORDLESS ONES ARE ALSO GREAT AND EVEN MORE CONVENIENT 
TO USE. 
IN ADDITION, YOU'LL ALSO NEED THESE HAND TOOLS AT LEAST. 


BLOCK PLANE WOOD CHISEL 


HAMMER SCREWDRIVERS FRAMING SQUARE SMALL C-CLAMPS TAPE MEASURE 


OF COURSE THERE ARE SOME OTHER TOOLS THAT COULD COME IN HANDY, SUCH AS A TABLE SAW, A POWER PLANE, 
AND ONE OF MY FAVORITES, AN OLD FASHIONED DRAWKNIFE. DON’T CONCERN YOURSELF WITH HAVING A FULL TOOL 
CHEST BEFORE BEGINNING. YOU CAN ADD TOOLS AS YOU NEED THEM. 


LUMBER FOR YOUR KAYAK 


THE FIRST CONSIDERATION YOU SHOULD MAKE IS USAGE. IF YOU ARE PLANNING ON A 5 YEAR ‘ROUND THE HORN’ SEA 
VOYAGE, OBVIOUSLY YOU SHOULD SELECT YOUR MATERIALS WITH MORE CONSIDERATION AND CARE THAN IF YOU ARE 
BUILDING THE BOAT TO KEEP AT YOUR MOUNTAIN CABIN TO USE A WEEKEND A MONTH ON THE LOCAL LAKE DURING THE 
SUMMER MONTHS. NONETHELESS, YOU ARE GOING TO PUT LOTS OF EFFORT INTO THE CONSTRUCTION OF YOUR 
BOAT AND SHOULD SELECT THE BEST MATERIALS YOU CAN, TO FIT YOUR USAGE AND BUDGET. 


THERE ARE ESSENTIALLY TWO DIFFERENT KINDS OF TREES HARVESTED TO MAKE LUMBER. THESE ARE DECIDUOUS 
AND CONIFER. DECIDUOUS TREES ARE BROADLEAF TREED LIKE WALNUT, OAK, MAPLE, BIRCH, MAHOGANY, AND SIMILAR. 
THESE TREES LOSE THEIR LEAVES IN THE AUTUMN AND REGROW THEM IN THE SPRING. THE LUMBER CUT FROM THESE 
TREES IS USUALLY REFERRED TO AS HARDWOOD. 


THE OTHER TYPE OF TREES, THE CONIFERS, ARE EVERGREENS LIKE PINE, SPRUCE, FIR, CEDAR, ETC. ARE CONIFERS. 
THESE ARE SOMETIMES CALLED SOFTWOODS. SOFTWOODS ARE WHAT IS USED AS CONSTRUCTION LUMBER 
THROUGHOUT THE WORLD BECAUSE IT GROWS QUICKLY, IS EASY TO MILL, LIGHTWEIGHT, AND IS STRONG ENOUGH TO 
CREATE STURDY STRUCTURES. 


TRADITIONALLY, BOATS HAVE BEEN BUILT OF HARDWOOD FRAMING, AND OFTEN HAD SOFTWOOD PLANKING. THAT WAS 
WHEN EACH FRAMING PIECE WAS REQUIRED TO CARRY IT’S FULL LOAD RATHER THAN BEING PART OF AN INTEGRATED 
STRUCTURE. THIS BOAT IS DIFFERENT. THE ELEMENTS ARE BONDED TOGETHER TO CREATE A UNIBODY STRUCTURE. 


ANY SOFTWOOD, IF IT IS STRUCTURALLY SOUND AND BONDS WELL, IS SUITABLE TO BUILD THIS KAYAK. IN DIFFERENT 
PARTS OF THE US. AND IN DIFFERENT PARTS OF THE WORLD, DIFFERENT SPECIES OF WOODS ARE USED AS 
CONSTRUCTION MATERIALS. FOR INSTANCE, IF YOU WALKED INTO A HOME DEPOT IN FLORIDA AND BOUGHT A 2X4 OFF 
THE RACK, IT WOULD PROBABLY BE YELLOW PINE, IF IN OREGON, IT WOULD PROBABLY BE DOUGLAS Fir. EITHER ARE 
EQUALLY ACCEPTABLE FROM A STRUCTURAL VIEWPOINT. 


THE BIGGEST CONCERN WITH USING CONSTRUCTION GRADE LUMBER FOR BUILDING YOUR BOAT IS DECIDING WHAT 
DEFECTS IN THE LUMBER ARE ACCEPTABLE AND WHICH ARE NOT. HERE ARE A FEW OF THE COMMON DEFECTS IN 
CONSTRUCTION LUMBER: 


THE CUPS, TWISTS, AND WARPS PRESENT NO MAJOR 


PROBLEMS IF NOT TOO SEVERE, BUT CHECKING, KNOTS AND SPLITS 
ARE OF SOME CONCERN. EXAMINE YOUR STRUCTURAL PIECES 
CAREFULLY FOR SPLITS, ANY SPLITS SHOULD BE AVOIDED IN ALL 
FRAMING. IF YOU DISCOVER ONE AFTER YOU'VE ALREADY ASSEMBLED 
AND GLUED UP YOUR FRAMING - DON'T WORRY ABOUT IT, BUT IT IS 
BEST TO CUT OFF ANY SPLITS YOU FIND IN LUMBER BEFORE YOU 


ASSEMBLE FRAME ELEMENTS. 


KNOTS PRESENT A SPECIAL PROBLEM. CLEAR LUMBER, WHICH 
IS KNOT FREE, IS BEST, BUT SMALL TIGHT KNOTS ARE NOT A 
PROBLEM SO LONG AS THEY AREN'T AT THE CORNER EDGES OF THE 
LUMBER. HERE ARE SOME EXAMPLES OF TIGHT AND LOOSE KNOTS. 


DO NOT USE LUMBER WITH LOOSE KNOTS: 


Bay eH 


IF THIS IS YOUR FIRST ENDEAVOR INTO ANY KIND OF WOOD WORKING, I'D 
SUGGEST BUILDING A TUNE UP PROJECT OF SOME TYPE BEFORE BUILDING THE 
BOAT. ONE GREAT IDEA IS TO BUILD A PAIR OF SAW HORSES. YOU'LL NEED THEM 
TO BUILD THE BOAT AND IT WILL GIVE YOU A GIVE YOU A CHANCE TO GET USED 
TO THE TOOLS. MAKE FROM 2 X 4 LUMBER (35 X 970 TIMBER) ABOUT 3’ WIDE (1 M) 
AND 3 FEET LONG (1 M.) 


PLYWOOD FOR YOUR BOAT 


LET'S FIRST DISCUSS THE DIFFERENT TYPES OF PLY. THERE USED TO BE A TYPE OF PLYWOOD CALLED 
INTERIOR PLY THAT WAS MANUFACTURED USING NATURAL GLUES THAT WOULD LET LOOSE WHEN WET. IT IS NOT MADE 
ANYMORE. NEARLY ALL PLY MADE NOW USES SYNTHETIC, WATERPROOF GLUES. 


PLIES MADE OF SOFTWOODS, USUALLY Fie BUT SOMETIMES PINE, HAVE KNOTHOLES. IF THESE ARE LEFT OPEN 
ON THE SURFACE LAMINATIONS, IT IS CALLED “C” GRADE. IF THE KNOTHOLES ARE FILLED WITH FOOTBALL SHAPED 
PLUGS, IT IS CONSIDERED “B” GRADE, AND IF IT HAS NO KNOTHOLES, IT IS CONSIDERED “A” GRADE. SO ABX PLYWOOD 
WOULD HAVE NO KNOTHOLES ON ONE SIDE, FILLED KNOTHOLES ON THE OTHER AND HAS BEEN LAMINATED WITH 
WATERPROOF GLUE (X = EXTERIOR.) KNOTHOLES ARE NORMALLY LEFT UNFILLED IN THE INTERIOR LAMINATIONS, LEAVING 
A VOIDS. IN MARINE PLYWOOD THESE INTERIOR KNOTHOLES ARE ALSO FILLED ENSURING THE PLY IS VOID FREE. 


FOR THIS BOAT, I RECOMMEND MARINE PLYWOOD IN THE EVENT YOU ELECT NOT TO FIBERGLASS AND EPOXY 
COAT THE BOAT ON THE OUTSIDE. IF YOU DECIDE TO GLASS COVER THE BOAT, ABX PLYWOOD IS SUFFICIENT. AS AN 
ALTERNATE, HARDWOOD PLYWOOD MAY BE USED. MAHOGANY AND BIRCH ARE THE MOST COMMON. THEY HAVE NO 
KNOTHOLES, SO DON'T HAVE ANY VOIDS. 


FASTENERS FOR YOUR BOAT 


MY RECOMMENDATION IS TO USE WHAT ARE CALLED “DECK SCREWS.” THESE ARE THIN SCREWS THAT CAN BE 
SCREWED INTO PLACE USING A CORDLESS DRILL WITHOUT DRILLING A STARTER HOLE. THIS HAS REVOLUTIONIZED 
HOME WOODEN BOAT BUILDING WORLD. LIKE DRYWALL SCREWS HAVE REPLACED NAILING, SO HAVE DECK SCREWS 
REPLACED BOAT NAILS. THEY'RE JUST EASY. 


IT USED TO BE THAT STAINLESS STEEL WAS VERY 
EXPENSIVE, BUT WITH MOST OF THE FASTENERS COMING FROM 
OFFSHORE, STAINLESS JUST ISN'T THAT EXPENSIVE ANY MORE 
AND FOR MOST SMALL BOATS LIKE THIS KAYAK, STAINLESS 
MAKES AN IDEAL FASTENER. YOU COULD ALSO USE ZINC COATED 
STEEL IF YOU USE YOUR KAYAK ONLY OCCASIONALLY AND STORE 
IT INSIDE WHERE IT WILL STAY DRY BETWEEN OUTINGS. 


GLUES FOR YOUR BOATS 


THERE ARE A NUMBER OF PRODUCTS SUITABLE FOR BUILDING THESE KIND OF FRAMED BOATS BUT BY FAR 
THE BEST CHOICE IS EPOXY. EPOXY IS 4 2 PART THERMOSETTING (WHICH MEANS IT POLYMERIZES INTO A HARD 
PLASTIC THAT CANNOT BE REVERSED OR MELTED AFTER IT IS CURED) ADHESIVE IDEAL FOR BOAT BUILDING 
BECAUSE IT IT EXTREMELY STRONG, FLEXIBLE AND WATERPROOF. THE VERY SAME RESIN MAY BE USED TO LAMINATE 
FIBERGLASS CLOTH TO THE OUTSIDE OF THE BOAT TO SEAL AND STRENGTHEN THE PLANKING. 


I OFTEN GET E-MAILS FROM PEOPLE ASKING ABOUT WHAT KIND OF EPOXY IS BEST TO USE FOR BUILDING MY 
BOATS. I'VE USED AN ONLINE SUPPLIER, JOHN GREER, IN THE PAST AND FIND HIS PRODUCTS EXCELLENT QUALITY 
AND VERY WELL PRICED. HE SHIPS QUICKLY, ANSWERS QUESTIONS PROMPTLY AND ALSO STOCKS THICKENING 
AGENTS LIKE CAB-O-SIL AND MICROSPHERES, AND ALSO CARRIES FIBERGLASS CLOTH AND TAPE, ALSO AT 
EXCELLENT PRICES. CHECK OUT HIS WEB SITE: HTTP://WWW.JGREER.COM/. 


YOU MAY ALSO USE POLYURETHANE ADHESIVES, SUCH AS ELMER'S ULTIMATE, STICKY-ASS GLUE, LOCTITE 
POLYURETHANE AND OTHERS. THESE WILL ALSO MAKE THE ‘STRONGER THEN THE SURROUNDING WOOD’ JOINTS, 
SUFFICIENTLY WATER RESISTANT FOR BOAT BUILDING USE. 


THE ONLY DOWNSIDE TO USING POLYURETHANE IS THAT IT CANNOT BE USED AS A RESIN TO REINFORCE 
FIBERGLASS CLOTH. YOU NEED TO USE EPOXY FOR THAT, BUT AS A WOOD-TO-WOOD GLUE, IT IS FINE. 


KAYAK BILL OF MATERIALS 


2 SHEETS 4’ X 8' (1200 X 2400 MM) 1/4” (6 MM) MAHOGANY PLY 

1 SHEET 3' X 7' (900 X 19700 MM) 1/8” (3 MM) MAHOGANY PLY (DOOR SKIN) 

56' (17 M) 1/2” X 2” (12 X 5O MM) MOLDINGS (SHEER CLAMP AND CHINE LOG) 

28’ (8 1/2 M) 3/8” X 1-1/2” (10 X 38 MM) MOLDINGS FOR RUB RAIL 

24! (7 1/5M) 1X4 3/4” X 3-1/2") LUMBER (17 X 70 MM) FOR FRAMES AND KEELSON 
100 #6 X 1-1/4 (M3 X 18) DECK SCREWS 

2 QT (2 L) EPOXY RESIN 

3 YDS (3 M) 6 OZ. FIBERGLASS CLOTH, 50” WIDE 


IF YOU CAN BUY THE MOLDINGS IN 14’ (4.3 M) LENTHS, GREAT. IF NOT, YOU MAY CREATE THE ELEMENTS 
FROM RANDOM LENGTHS BY USING A SPECIAL JOINT TO LENGTHEN THEM TO THE LENGTH NEEDED. THIS IS CALLED 
SCARFING AND IT CREATES A VERY STRONG JOINT THAT WILL BE ABLE TO BEND AND FLEX AS WELL AS AN 
UNSPLICED ELEMENT. YOU CUT AN ANGLE EQUAL TO 8 TIMES THE WIDTH OF THE BOARD, THEN GLUE THE PIECES 
AND CLAMP THEM SO THAT THEY DON’T MOVE UNTIL THE GLUE |S FULLY SET UP: 


STRONGBACK CONSTRUCTION JIG 


BUILDING 4 WOODEN FRAMED BOAT 
IS BEST ACCOMPLISHED ON A 
STRONGBACK. GENERALLY THIS IS MADE 
OF A STRONG WOODEN BEAM JUST LONG 
ENOUGH TO FIT INSIDE THE BOAT. THIS 
BRINGS THE BOAT UP TO A COMFORTABLE 
WORKING HEIGHT AND KEEPS EVERYTHING 
ALIGNED WHILE THE BOAT IS UNDER 
CONSTRUCTION. FOR YOUR KAYAK, THIS 
STRONGBACK JIG CAN BE MADE FROM 
STANDARD SCRAP CONSTRUCTION LUMBER 
YOU MAY HAVE AROUND THE HOUSE. 


THESE ARE USUALLY BUILT ABOUT 
3 FEET HIGH. YOU CAN ADJUST IT HIGHER 
OR LOWER AS YOU SEE FIT TO MAKE IT 
MOST COMFORTABLE FOR YOU TO WORK. 
THE TOP BEAM IS MADE FROM A 2X4 
(MEASURING 1-1/2 X 3-1/2 OR IN METRIC 35 
X 970 MILLIMETERS.) IT SHOULD BE CUT 
LIKE THIS: 


10' 1” (3073 MM) 


yse 
BOTH ENDS |~ 


MAKE SURE YOU GLUE AND SECURELY FASTEN THE STRONGBACK JOINTS, SO THAT THE FINISHED JIG IS 
STURDY AND DOESN'T WOBBLE TOO MUCH. I PREFER DECK SCREWS BUT SOME BUILDERS LIKE NAILS. NAILS ARE FINE 
IF YOU USE A STRONG GLUE LIKE ELMER’S ULTIMATE. 


KAYAK CONSTRUCTION PROCEDURE 


= 
15 5/8" / p12" 
(397mm) | // 38MM 


YOU BEGIN BY BUILDING THE FRAMES. Nf 

THERE ARE TWO AND THEY ARE IDENTICAL IN => FG 

SHAPE. HERE IS THE FINISHED DIMENSIONS oy Ai 
OF THE FRAMES: W | d 


. 1 7/8" 


(302 MM) 


THE FRAMES ARE BUILT ON A PIECE OF SCRAP 
PLYWOOD, OR A WORKBENCH TOP THAT YOU DON’T 
MIND DRIVING NAILS INTO. YOU FIRST LAY OUT THE 
SHAPE OF THE FRAME AND USE IT AS A PATTERN TO 
CUT OUT THE FRAME ELEMENTS. USE A FACTORY 
CUT EDGE OF THE PLY, OR THE FRONT EDGE OF 
YOUR WORKBENCH AS THE BASELINE THAT THE 
BOTTOM ELEMENT WILL REST AGAINST. 


NEXT, LAY YOUR FRAME MATERIAL ON THE 
DRAWING AND MARK THE CUTS. 


YOU CAN THEN CUT OUT THE FRAME ELEMENT 
USING YOUR BACK SAW. 


NEXT, YOU NEED TO ASSEMBLE THE FRAME 
ELEMENTS. A LITTLE KITCHEN WAXED PAPER WILL 
KEEP THE GLUE FROM STICKING TO YOUR PLY OR 
BENCH TOP. USE PLENTY OF GLUE AND DRIVE THREE 
SCREWS INTO EACH JOINT, KEEPING THE CORNER 
FREE, BECAUSE YOU'LL HAVE TO LATER NOTCH IT. 


NEXT YOU NEED TO NOTCH THE FRAMES TO MAKE 
ROOM FOR THE KEELSON. THIS IS THE SAME DEPTH AS 
THE KEELSON IS THICK, BUT IT IS WIDER THAN THE 
KEELSON. THIS LEAVES A LITTLE ROOM ON EACH SIDE TO 
ALLOW WATER TO DRAIN PAST THE FRAMES. THESE ARE 
KNOWN AS LIMBER HOLES. 


IT'S BEST IF YOU DRILL A HOLE IN THE CORNER 
USING 4 1/2” (12 MM) OR 3/4" (17 MM) DRILL BIT. THIS MAKES 
FOR A NICE SMOOTH TRANSITION AND PREVENTS THE 
WOOD FROM CRACKING. THE REST OF THE MATERIAL IS 
EASILY SAWN OUT WITH A POWER SCROLL (SABER) SAW, 
OR IF YOU ARE WORKING WITH ONLY HAND TOOLS A THIN 
BLADED SAW SUCH AS A COPING SAW. 


a a ‘a . R 
3-1/8 ~a——w. 
(80MM) 4 *¥ ™ 


3/4" 
(17MM) 


2-1/2” (63 MM) 
5” (125 MM) 


NEXT CUT OUT THE STEMS. TWO ARE 
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REQUIRED, ONE FOR THE BOW AND ONE FOR THE 
STERN AS SHOWN BELOW. MAKE THIS PIECE FROM A 
SECTION OF 1 X 4 LUMBER (17 X 70 TIMBER.) 
CONSTRUCTION GRADE IS FINE, BUT BE SURE IT 
DOESN'T HAVE ANY SPLITS OR LOOSE KNOTS. 


NOW IS TIME TO SET UP YOUR FRAMES ON THE STRONGBACK AND START ASSEMBLING THE FRAMING. BEGIN BY 
TACKING THE STEMS IN-PLACE SLIGHTLY HIGHER THAN THE TOP OF YOUR STRONGBACK AS SHOWN BELOW. TOENAIL 
SOME LONG, THIN NAILS THROUGH THE STEMS INTO THE STRONGBACK TO KEEP THEM IN-PLACE. 


NEXT ORIENT YOUR FRAMES IN THEIR CORRECT LOCATIONS. NOTE THAT THE LOWER CROSSMEMBERS FACE 
EACH OTHER. MEASURE FROM THE TOP EDGE OF THE STRONGBACK TO THE FIRST FRAME’S LAP JOINT. THEN MEASURE 
FROM THE LAP JOINT OF THE FIRST FRAME TO THE SECOND FRAME. USE YOUR SQUARE TO BE SURE THEY ARE AT 970 
DEGREES TO THE STRONGBACK AND YOUR TAPE MEASURE TO BE SURE THEY ARE CENTERED SIDE TO SIDE, THEN 
TOENAIL THESE FRAMES TO THE STRONGBACK AS WELL. 
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IT IS TIME NOW TO INSTALL THE KEELSON. LOCATE OR 
SCARF TOGETHER A 12 - 1/2' LONG PIECE OF 1 X 4 LUMBER (197 X 9¢ 
TIMBER) FOR THE KEELSON AND LAY IT ACROSS THE TOP OF THE 
ASSEMBLY RUNNING LONGITIDINALLY. APPLY PLENTY OF GLUE TO 
THE MATING SURFACES AND RUN DECK SCREWS DOWNWARDS 
THROUGH THE KEELSON INTO THE FRAMES AND STEMS. 


THE CHINE LOG AND SHEER CLAMP COME NEXT. YOU MUST CUT OUT NOTCHES IN THE FRAMES AS SHOWN FOR 


THESE LONGITUDINAL ELEMENTS TO FIT IN. 


I SHEER CLAMP 


CHINE LOG 


THE EASIEST WAY TO 
DO THIS IS BY CUTTING A SMALL 
PIECE OF THE MATERIAL USED 
FOR THE CHINE LOG AND SHEER 
CLAMP TO USE AS A MARKING 
TOOL. HOLDING IT UP TO THE 
TOP OF THE FRAME AND 
ANGLING IT TO THE 
APPROXIMATE ANGLE IT WILL BE 
SITTING ONCE ATTACHED. 
SIMPLY USE A PENCIL TO MARK 
THE TOP (FOR THE SHEER 
CLAMP) OR BOTTOM OF THE 


FRAME (FOR THE CHINE LOG) THEN MARK THE SIDE OF THE FRAME FOR THE CORRECT DISTANCE OF THE CUT TO 
ACCOUNT FOR THE WIDTH OF THE MATERIAL. NO NEED TO GET TOO FUSSY AT THIS STAGE, YOU'LL GET A CHANCE TO 
FIT IT BETTER USING A RASP OR FILE FOR A GOOD TIGHT FIT. HERE’S HOW THAT MARKING AND CUTTING WILL LOOK: 


THEN USE A BACK SAW TO CUT OUT THE 
NOTCHES AT THE CORRECT ANGLES. 


AS YOU APPROACH THE BOW AND STERN, YOU'LL NEED TO NOTCH THE TRANSOM AND STEM TO RECEIVE THE 
SHEER CLAMP AND CHINE LOG. 


STEM NOTCHED SHEER CLAMP FITTED STEM FAIRED 


THE KEELSON HAS TO BE CUT AWAY TO GET THE CHINE 
LOG TO SMOOTHLY TRANSITION INTO A POINT AT THE BOW. THIS 
WILL LOOK SOMETHING LIKE THIS. ONCE YOU HAVE MADE THE 
CUTOUTS AND SHAPED THEM SO THAT THE LONGITUDINAL 
ELEMENTS FIT WELL, APPLY GLUE AND SCREW THE ENDS INTO 
THE STEMS. 

ONCE THE FRAMING IS COMPLETE, THE NEXT STEP IS TO 
“FAIR” THE BOAT. THIS INVOLVES PLANING THE FRAMES AND CHINE 
LOG SO THAT PLYWOOD WILL SMOOTHLY FIT ON THE OUTSIDE 
OF THE BOAT. TAKE YOUR TIME DOING THIS SO THE FITS ARE 
TIGHT AND SMOOTH. SOME PEOPLE (AND I INCLUDE MYSELF) LIKE A 
DRAWKNIFE FOR THIS WORK, BUT BE CAREFUL, IT TAKES SOME 
PRACTICE TO KEEP FROM REMOVING TOO MUCH MATERIAL. 


ONCE THE GLUE IS FULLY CURED, YOU MAY NOW REMOVE THE NAILS HOLDING THE BOAT TO THE STRONGBACK. 
BETTER NOW THAN AFTER THE FRAMING IS COMPLETE WHEN YOU WON'T HAVE EASY ACCESS TO THE NAIL HEADS. 

THERE IS NO WAY TO PRE-DETERMINE THE EXACT SIZES AND SHAPES OF THE PLYWOOD FOR FRAMED HULLS 
LIKE THIS BEFOREHAND. IF YOU BUILD EACH RIB WITHIN PLUS OR MINUS 1/8” AND LOCATE THEM PRECISELY WITHIN 
PLUS AND MINUS 1/8” THE PLYWOOD PLANKING CAN VARY BY AS MUCH AS 2”! IT’S PROBABLY MORE LIKELY THAT MOST 
OF THESE DIMENSIONS WILL VARY BY A GOOD DEAL MORE THAN THAT. I'D SAY IF A BUILDER GETS WITHIN 1/2” HE’S 
PROBABLY DOING A PRETTY GOOD JOB ON HIS BOAT. THIS MEANS THAT THE PLYWOOD PLANKING SHAPE CAN VARY 
BETWEEN ONE HULL AND THE OTHER BY AS MUCH AS 6”. IT JUST DOESN'T MAKE ANY SENSE TO TRY TO CUT THIS 
OUT BEFOREHAND. 


THE CORRECT WAY TO CUT OUT THE PLYWOOD IS TO FIRST FRAME THE HULL. PUT ALL ELEMENTS IN-PLACE, 
GLUED AND FASTENED SO THAT THE PRECISE HULL SIZE AND SHAPE IS FULLY ESTABLISHED. THE BOATS FRAMING 
IS THEN USED AS THE ONLY RELIABLE PATTERN TO CUT OUT THE PLYWOOD COVERING. THE FRAMING IS THEN USED 
AS A PATTERN TO CUT OUT THE FRAMING. 


BEGIN WITH THE SIDE PLYWOOD PLANKING. 
LEAN THE PLYWOOD AGAINST THE FRAMING. MAKE 
SURE THE EDGE FALLS BETWEEN FRAMES (YOU'LL 
USE 4 BUTT BLOCK IN THE INSIDE AFTER THE 
PLANKING IS IN PLACE TO DEAL WITH THE SEAM. USE 
A PENCIL TO TRACE AROUND THE PATTERN YOU NEED 
TO CUT OUT. IT IS USUALLY ADVISABLE TO MAKE IT A 
LITTLE TOO BIG. YOU CAN ALWAYS TRIM IT DOWN 
LATER AFTER THE PLANKING IS IN-PLACE. 


ONCE YOU'RE HAPPY WITH THE SHAPE OF 
THE PANEL, GLUE AND SCREW IT INTO PLACE INTO 
THE FRAMES, SHEER CLAMP, CHINE LOG AND STEMS. 


THE EXTRA 
MATERIAL LEFT 
PROJECTING OVER THE 
EDGES OF THE FRAMING 
IS EASILY REMOVED 
WITH A RASP, SANDER 
OR ANGLE GRINDER TO 
MAKE THE EDGES 
PRECISELY ALIGN WITH 
THE FRAMING: 


REPEAT THE PROCESS OF USING 
THE FRAMING AS A PATTERN TO CUT OUT 
THE BOTTOM PLANKING ALSO. GLUE AND 
SCREW IT IN-PLACE THEN TRIM THE 
EDGES TO MAKE FOR A NICE, SMOOTH 
EDGE TRANSITION. ROUND THE EDGE SO 
THAT YOU HAVE NO SPLINTERS, VOIDS 
OR SHARP EDGES: 


YOU NOW NEED TO REMOVE THE KAYAK FROM THE STRONGBACK CONSTRUCTION JIG AND FLIP IT OVER. 


WHEREVER THERE ARE SEAMS IN THE PLANKING, YOU'LL NEED TO CUT OUT A BUTT BLOCK ABOUT 6” WIDE TO 
FULLY COVER THE SEAM ON THE INSIDE. MAKE IT FROM THE SAME THICKNESS OF PLYWOOD AS THE HULL PLANKING. 
APPLY GLUE TO THE BUTT BLOCK AND CLAMP OR SCREW THROUGH THE OUTSIDE PLANKING INWARD TO SECURE IT 
IN-PLACE UNTIL THE ADHESIVE CURES FULLY. 


ONCE THE PLANKING AND BUTT 
BLOCKS ARE IN-PLACE, SPEND SOME 
TIME FILLING THE SCREW HEADS, 
HOLES, VOIDS AND OTHER DEFECTS IN 
THE HULL. THE EASIEST THING TO USE 
IS SOME SAWDUST - PREFERABLE 
VERY FINE DUST (CLEAN OUT YOUR 
POWER SANDER FOR BEST RESULTS) 
MIXED WITH EPOXY RESIN. YOU MAY 
ALSO USE TALC OR SILICA (CAB-O-SIL) 
OR OTHER WOOD FLOUR PRODUCTS 
AS 4 THICKENING AGENT. 


MIX UP A SMALL BATCH OF RESIN 
AND ADD THE FILLER SLOWLY, 
STIRRING WELL, UNTIL YOUR MIXTURE 
HAS ABOUT THE CONSISTENCY OF 
PEANUT BUTTER. THIS WILL MAKE A 
GREAT, STRONG, AND WATERTIGHT 
SEALING PUTTY THAT YOU CAN APPLY 
TO JOINTS AND ANY DEFECTS IN THE 
WOOD YOU MAY ENCOUNTER. 


NEXT - SAND THE HULL SMOOTH. (IT’S NOT NEARLY AS MUCH FUN AS IT LOOKS!) 


YOUR KAYAK WILL BENEFIT BY 4 LAYER OF 
: FIBERGLASS ON THE OUTSIDE. IF YOU ELECT 
NOT TO GLASS THE HULL, AT A MINIMUM, YOU 

SHOULD AT LEAST USE 3” WIDE FIBERGLASS 
: TAPE ALONG THE SEAMS AND SATURATE THE 
{- OUTSIDE OF THE HULL WITH EPOXY. SELECT A 
GOOD QUALITY NON-BLUSHING EPOXY RESIN AND 

6 OZ FIBERGLASS CLOTH FOR THE COVERING OR 

THE TAPING. 6 OZ MEANS THERE ARE 6 OUNCES 

OF GLASS PER SQUARE YARD OF FABRIC. IT'S AN 

INDICATION OF HOW THICK THE MATERIAL WILL 

END UP. YOU CAN BUY THE MATERIALS AT ANY 

MARINE SUPPLY STORE SHOP OR ONLINE - EVEN 

ON EBAY. ONE OF MY FAVORITE SUPPLIERS IS 


7. 
a 


IT IS BEST TO CUT ALL PANELS OUT 
FIRST, BOTTOMS AND SIDES, BECAUSE YOU'LL 
WANT TO MAKE SURE THAT ONCE YOU MIX UP A 
BATCH OF RESIN YOU USE IT ALL BEFORE IT 
STARTS TO HARDEN - USUALLY 3 OR 4 HOURS. 
YOU COULD APPLY BOTH LAYERS OF GLASS FOR 
MOST BOATS IN THIS AMOUNT OF TIME. IT IS 
PERFECTLY ACCEPTABLE TO ADD A LAYER OF 
FIBERGLASS OVER ANOTHER LAYER WHILE IT IS 
STILL WET. IN FACT IT IS PREFERRED. CUT 
THEM OUT SO THAT THEY OVERLAP ANY EDGES 
AND MAKE A DOUBLE LAYER OVER THE CHINE AND 
STEMS. 


NEXT, MIX UP A BATCH OF EPOXY RESIN 
IN ACCORDANCE WITH THE MANUFACTURER'S 
RECOMMENDATIONS AND PAINT OR SQUEEGEE 
IT ON THE AREA YOU WISH TO FIBERGLASS: 


WHETHER YOU ARE PLANNING ONLY TO 
TAPE THE SEAMS OR COVER THE ENTIRE 
HULL IN GLASS, YOU SHOULD SATURATE THE 
OUTSIDE OF THE HULL COMPLETELY WITH 
EPOXY. THIS STRENGTHENS AND HELPS SEAL 
THE HULL. NOW CAREFULLY LAY THE GLASS 
CLOTH OR TAPE ONTO THE STILL-WET 
EPOXY UNDER-LAYER: i 

WHEN YOU ARE HAPPY STRETCHING 
THE GLASS CLOTH OUT ON THE WET EPOXY, \ 
APPLY A SECOND COAT AND SQUEEGEE IT IN 
UNTIL THE CLOTH TURNS FROM WHITE TO 
TRANSPARENT. THIS TELLS YOU THE GLASS 
IS WETTED OUT PROPERLY. 


YOU CAN LAY THE SECOND LAYER OF 
CLOTH RIGHT OVER THE FIRST THAT YOU 
JUST WET OUT IF IT IS STILL TACKY. IF THE 
EPOXY IS CURED ALREADY, APPLY ANOTHER 
COAT OF EPOXY RESIN OVER THE CURED 
EPOXY FBEFORE LAYING THE NEXT LAYER OF 
CLOTH ON. 


ONCE IT IS CURED YOU WILL BE ABLE TO SEE 
THE TEXTURE OF THE CLOTH ON THE SURFACE. 
THIS WILL REQUIRE CONSIDERABLE SANDING TO GET 
SMOOTH. A TRICK TO MINIMIZE THIS EFFECT IS TO 
USE PLAIN OLD WAXED PAPER, THE KIND YOUR 
GRANDMOTHER WRAPPED SANDWICHES IN. JUST LAY 
IT ON THE WET GLASS/EPOXY SURFACE AFTER 
WETTING AND ROLL OR SQUEEGEE DOWN. AFTER THE 
EPOXY CURES, THE WAXED PAPER WILL PEEL OFF 
AND LEAVE A SMOOTH SURFACE THAT NEEDS ONLY 
MINIMAL SANDING. 


ONCE YOU PEEL OFF THE WAXED PAPER, THREE THINGS NEED TO BE DONE: 1) SAND, 2) SAND, AND 3) SAND 
SOME MORE. ABOUT NOW, YOU'LL START TO WISH YOU HAD TAKEN UP BASKET WEAVING INSTEAD OF BOAT BUILDING, 
BUT KEEP AT IT ANYWAY, AND EVENTUALLY YOU'LL GET THE FINISH NICE AND SMOOTH. 


NOW REMOVE THE KAYAK FROM THE STRONGBACK JIG. YOU ARE NOW FINISHED WITH THE JIG AND CAN 
DISMANTLE IT (OR SAVE IT - BECAUSE ONCE YOUR FRIENDS AND FAMILY SEE WHAT YOU'VE DONE, THEY'RE GOING TO 
WANT ONE TOO!) 


NOW YOU MAKE THE TWO DECK BEAMS. THESE ARE CUT OUT FROM 1 X 4 STOCK (ACTUALLY THE DIMENSIONS 
ARE 3/4” X 3-1/2" OR 17 X 70 MM.) CUT THEM OUT IN THIS SHAPE: 


31 1/4" 
794 MM 


YOU CREATE THE CURVE ON TOP, BY DRIVING THIN NAILS INTO THE 
CENTER AND BOTH END OF THE ARC LOCATIONS, THEN USE A THIN STRIP OF 
WOOD LIKE A MOLDING, AND USE TO AS A FLEXIBLE SPLINE TO CONTACT THE 
THREE NAILS. YOU CAN THEN USE THIS AS A GUIDE TO DRAW OUT THE ARC. 
CUT THE MATERIAL WITH YOUR SCROLL SAW. 


ONCE CUT OUT, GLUE AND SCREW THESE BEAMS WITH THE TOP EDGE 
FLUSH WITH THE TOPS OF THE FRAMES. THE DECK BEAMS SHOULD GO ON 
THE SIDE OF THE FRAMES CLOSEST TO THE CENTER OF THE BOAT. 


YOU THEN USE THE TOP OF THE BOAT AS A PATTERN TO CUT OUT THE FORE AND AFT DECKING OUT OF THE 
1/8” (3MM) MAHOGANY DOOR STOCK.. GLUE AND TACK (OR STAPLE) THE DECKS IN-PLACE UNTIL THE ADHESIVE CURES 
FULLY. 

NEXT, YOU'LL NEED TO SATURATE THE INSIDE OF THE HULL AND THE DECKS WITH EPOXY. MIX UP A BATCH IN 
ACCORDANCE WITH THE MANUFACTURER’S RECOMMENDATIONS AND PAINT IT ON ALL EXPOSED WOOD. THIS BOTH 
SEALS AND STRENGTHENS THE WOOD. 

FINALLY YOU NEED TO COAT YOUR KAYAK WITH A FINISH COAT. THIS MAY BE A GOOD QUALITY LATEX ENAMEL 
PAINT OR, IF YOU WISH TO ALLOW THE WOOD GRAIN TO SHINE THROUGH, A POLYURETHANE VARNISH. 

YOU MAY ALSO MAKE A PADDLE FOR YOUR KAYAK IF YOU WISH OUT OF A STANDARD CLOSET POLE AVAILABLE AT 


ANY HOME DO-IT-YOURSELF CENTER. AND A PIECE OF 3/8” (97MM) PLYWOOD. CUT OUT TWO PADDLE BLADES FROM THE 
PLYWOOD LIKE THIS: 


‘ THEN SLOT A7’ To 8 (2-24 M) 
32 CLOSET POLE (1 3/8 - 35 MM DIA SOLID 
77 MM 16" WOOD ROUND) ABOUT 18” DEEP AND 
= THE WIDTH OF THE PLY THICKNESS 
2 38 MM ON EACH END SETTING THE BLADES 
51MM SO THAT THEY ARE 70 DEGREES 
} APART, AND GLUE THE BLADES TO THE 


! 10" CLOSET POLE. 


FINISH THE PADDLE LIKE YOU 

1 254 MM pip THE BOAT, SATURATE WITH 
EPOXY, LET CURE THEN PAINT WITH 
ENAMEL IF YOU WANT IT COLORED, OR 
POLYURETHANE VARNISH IF YOU WANT 
THE WOOD TO SHINE THROUGH. 


= 18° 460MM ~ 
= 7’ - 8’ 2 
2-24M 


OTHER BOATS YOU CAN BUILD 


PLANS TO BUILD MANY OTHER BOATS OF ALL TYPES MAY BE PURCHASED EITHER IN DOWNLOADABLE 
ELECTRONIC FORMAT OR LARGE SIZE PRINTED PAPER. JUST A FEW OF THE MANY DRIFT BOAT, DORY, FISHING, 
CRUISING, AND SAILING BOATS AVAILABLE ON WWW.SPIRAINTERNATIONAL.COM: 


ALONG WITH MORE INFO ON THESE BOATS AND MANY OTHERS, FIND FREE STUDY PLANS, FREE VIDEOS, FREE E- 
BOOKS, FREE REPORTS AT: 


SPIRAINTERNATIONAL.COM 


YOU CAN BUILD THIS GREAT KAYAK AT HOME FROM MATERIALS YOU CAN BUY AT 
ANY DO IT YOURSELF HOME WAREHOUSE AND BE ON THE WATER ENJOYING 
YOURSELF IN JUST A FEW WEEKS! HERE ARE SOME HAPPY BUILDERS WHO, LIKE 
YOU, WONDERED IF THEY COULD BUILD THEIR OWN BOAT, TOO! 


